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that in situ techniques can be developed to establish the electrode
surface structure in the near future.

Electrocatalysis

The field of electrocatalysis is still in .its infancy in regard to a
quantitative understanding of the mechanism and surface factors
controlling the kinetics for most electrocatalytic reactions.
Routine-type kinetic studies are not sufficient in themselves to gain
the needed understanding.  The combination of in situ and ex situ
spectroscopic techniques in conjunction with advanced electrochemical
methods offers promise.  In most instances single-crystal as well as
polycrystal surfaces need to be examined.   While single-crystal surfaces
are more conducive to the understanding of the elementary processes and
adsorbed species, there are catalytic effects that are highly dependent
on defect structure and high index planes, which are only achieved         ^
readily with polycrystalline surfaces.

Electrocatalytic reactions on chemically modified surfaces as well
as on ionic-conducting polymer matrices are attractive new approaches
and are being studied in various academic and industrial laboratories.
Further work with such approaches is needed.

Another intriguing approach to electrocatalysis involves the use of
underpotential-deposited monolayers and submonolayers of foreign metal
adatoms on metal substrates.  Such layers afford unique electronic and
morphological surface properties, not usually achievable with pure metal
or alloys.  Underpotential-deposited layers have been found to have high
catalytic activity for such reactions as H2 generation, O2 reduction,
and certain electro-organic reactions.

02 reduction and generation: The kinetics and detailed pathways
are not well understood for the CL electrode reactions (reduction and
generation) on most electrode surfaces, despite extensive kinetic
studies.  Further fundamental research is warranted, but more promising
techniques and approaches are needed to elucidate the kinetics in a
definitive manner.  Research should also be supported that focuses on
new catalyst systems and new electrolyte systems.  Promising approaches
include kinetic isotope effect measurements, in situ spectroscopic
studies of adsorbed species, temperature-dependence studies of the
kinetics, and polarization measurements under near-reversible conditions
and in polymer-electrolyte systems.

//2 electrode reactions:  Despite extensive studies of the H2
electrode reactions, the pathways remain controversial for many
electrode surfaces, and reliable data on single-crystal surfaces are
lacking.  As the prime example of a relatively simple electrocatalytic